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Appendix S1. Experimental design. 
 
 
Description of the long-term experiment– The M’Baïki Experimental Station (3°90’N, 
17°93’E) was established in the primary forest of M’Baïki (Lobaye Province, Central 
African Republic, 110 km southwest to Bangui) in 1981-1982 by the “Centre de 
coopération internationale en recherche agronomique pour le développement” (CIRAD, 
Montpellier, France). The initial objective was to implement a long-term experiment to 
monitor the effects of different silvicultural treatments on the regeneration of 
economically interesting tree species (Bedel et al., 1998). For this purpose, ten 9-ha 
forest plots were randomly selected in the old-growth forest, of which 3 were kept 
untouched (controls), and 7 were selectively cut at various intensities between 1984 and 
1985. Each plot consists in a 4-ha central square divided in four 1-ha smaller squares 
(subplots) by ca. 1m-wide trails, and surrounded by a 5-ha buffer zone (Fig. S1: left 
panel). To conduct censures annually, another trail system was created, which 
consisted in “parallel” trails distant of ca. 10m from each other crossing the central 
square. To create trails, all standing stems (dbh<9.55cm) and lianas were removed on a 
ca. 1m-wide, ca. 4-5m-high corridor. Due to the huge density of vegetation and the need 
to bypass trees (dbh≥9.55 cm), trails were not exact straight lines, hence were not 
strictly parallel between each other (Fig. S1: right panel). As a result, ca. 10% of the plot 
consisted of trails. Each plot is visited once a year for monitoring purpose since 1982, 
by a group of 3 to 6 persons. Prior to the annual field visit, forest regrowth is removed 
for trail maintenance purposes. 
 During annual surveys all stems (dbh≥ 9.55 cm) are tagged, numbered, 
georeferenced, botanically identified (directly in the field or later at the herbarium from 
voucher specimen collected in the field), and their status determined (healthy, damaged, 
dead). The number of species targeted by botanical surveys was progressively enlarged 
since 1982, due to evolving research questions:  
 - from 1982 to 1993, only a set of commercial species were identified; 
 - since 1994, all standing tree species with a dbh≥ 9.55 cm are identified; 
 - between 2008 and 2010, all plant species (except epiphytes) were identified by 
a professional botanist (Denis Beina); this includes herbs, ferns, palms, lianas, scrubs, 
shrubs and trees. 
 
Field survey– For the purpose of this study, we retained the three control plots, taken 
as three replicates, which are the only plots free of human disturbances (except 
monitoring operations), hence expected to reflect natural succession.  
 In 2008, we disposed a 40 x 40 m quadrat in one corner of one of the four 1-ha 
subplots (hence 16 possibilities), chosen at random, in each of the three control plots. 
The quadrat was then divided into 256 2.5 x 2.5 m cells (Fig. S1: right panel). Setting 
the quadrat in a corner allowed us to easily relocate it and materialize the cells. The 
cells were distributed among three zones: Z0= trail (including all cells crossed by a trail), 
Z1= trail edge (including all cells adjacent to a cell crossed by a trail), and Z2= forest 
interior (including all cells distant from a trail, i.e. separated from a Z0 cell by a Z1 cell). 
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For pure effect of hazard, the three quadrats included the same number of cells within 
the three zones, respectively 91, 120 and 45 into Z0, Z1, and Z2.  
 All species (except epiphytes) were recorded in each cell. Tree species were 
further assigned to one of the three regeneration guilds defined by Hawthorne (1995), 
namely Pioneers (P; species requiring full light conditions all their life cycle long), non-
pioneer light-demanders (NPLD; species able to recruit in understories but needing light 
to grow up to the canopy), and shade-bearers (SB; species able to recruit and grow in 






Figure S1: Map showing a permanent plot of the M’Baïki long-term research experiment. On the left, the 
central 4-ha plot is delimited by a trail and divided into four 100x100-m subplots (violet lines). The central 
plot is surrounded by a 50-m wide buffer zone where vegetation was left untouched (light green area). A 
trail system has been created for vegetation monitoring purposes, consisting of “parallel” 1-m wide trails 
that are ca. 10m distant from each other (black lines). In the present study, we laid a 40x40-m quadrat in 
one corner of a 1-ha subplot, which was randomly chosen among the 16 possible corners (blue square as 
an example).  
On the right, the quadrat was divided into 256 2.5x2.5m cells prior to the survey. Cells were distributed 
among 3 categories: zone 0 grouped all cells crossed by a trail (red cells); zone 1 grouped all cells 
adjacent to a cell crossed by a trail (beige cells); zone 2 grouped cells distant from a trail, i.e., surrounded 
by cells of zone 1 (green cells). Note that a the time of creation trails were not strictly parallel straight lines 
since they had to avoid trees with a dbh≥9.55 cm (black lines).  
 
 
Description of the long-term experiment– The M’Baïki Experimental Station (3°90’N, 
17°93’E) was established in the primary forest of M’Baïki (Lobaye Province, Central 
African Republic, 110 km southwest to Bangui) in 1981-1982 by the “Centre de 
coopération internationale en recherche agronomique pour le développement” (CIRAD, 
3  
Montpellier, France). The initial objective was to implement a long-term experiment to 
monitor the effects of different silvicultural treatments on the regeneration of 
economically interesting tree species (Bedel et al., 1998). For this purpose, ten 9-ha 
forest plots were randomly selected in the old-growth forest, of which 3 were kept 
untouched (controls), and 7 were selectively cut at various intensities between 1984 and 
1985. Each plot consists in a 4-ha central square divided in four 1-ha smaller squares 
(subplots) by ca. 1m-wide trails, and surrounded by a 5-ha buffer zone (Fig. S1: left 
panel). To conduct censures annually, another trail system was created, which 
consisted in “parallel” trails distant of ca. 10m from each other crossing the central 
square. To create trails, all standing stems (dbh<9.55cm) and lianas were removed on a 
ca. 1m-wide, ca. 4-5m-high corridor. Due to the huge density of vegetation and the need 
to bypass trees (dbh≥9.55 cm), trails were not exact straight lines, hence were not 
strictly parallel between each other (Fig. S1: right panel). As a result, ca. 10% of the plot 
consisted of trails. Each plot is visited once a year for monitoring purpose since 1982, 
by a group of 3 to 6 persons. Prior to the annual field visit, forest regrowth is removed 
for trail maintenance purposes. 
 During annual surveys all stems (dbh≥ 9.55 cm) are tagged, numbered, 
georeferenced, botanically identified (directly in the field or later at the herbarium from 
voucher specimen collected in the field), and their status determined (healthy, damaged, 
dead). The number of species targeted by botanical surveys was progressively enlarged 
since 1982, due to evolving research questions:  
 - from 1982 to 1993, only a set of commercial species were identified; 
 - since 1994, all standing tree species with a dbh≥ 9.55 cm are identified; 
 - between 2008 and 2010, all plant species (except epiphytes) were identified by 
a professional botanist (Denis Beina); this includes herbs, ferns, palms, lianas, scrubs, 






Bedel, F., Durrieu de Madron, L., Dupuy, B., Favrichon, V., Maître, H.F., Bar-Hen, A., 
Narboni, P. 1998. Dynamique de croissance dans les peuplements exploités et 
éclaircis de forêt dense africaine: dispositif de M’Baïki en République 
Centrafricaine (1982–1995). CIRAD-Forêt, Montpellier. 
Hawthorne, W.D. 1995. Ecological Profiles of Ghanaian Forest Trees. Tropical Forestry 
Paper 29, Oxford Forestry Institute, Oxford. 
Gourlet-Fleury, S., Beina D., Fayolle A., Ouédraogo, D.Y., Mortier, F., Bénédet, F., 
Closset-Kopp, D. & Decocq G. 2013. Silvicultural disturbance has little impact on 
tree species diversity in a Central African moist forest. Forest Ecology and 






Supporting information to the paper 
Semboli, O. et al. Does long-term monitoring of tropical forests using permanent plots provide 
unbiased results? Applied Vegetation Science. 
 
 
Appendix S2. Basic data on forest structure and demography of trees over the 1994-
2008 census interval. 
 
 
Table S2.1. Species richness and stem number among quadrats (Q) and zones (Z). 
 
St= total species richness; Sm= mean number of species per 2.5 x 2.5 m cell ± standard deviation; N1994= number 
of ≥ 9.55cm-dbh stems in 1994; N2008= number of ≥ 9.55cm-dbh stems in 2008; Nr= number of trees recruited 








Table S2.2. Distribution of the trees among classes of diameter at breath height (DBH) as 
measured in 2008 per quadrat (Q). 
 
DBH class (cm)  Q3   Q4   Q6 
 
<20    64   53   65 
[20-40[   27   27   30 
[40-60[     4     5     8 
[60-80[     2     0     2 
[80-100[     1     0     0 
>100      1     0     2 
 
Total    99   85   107
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Appendix S3. Complete list of indicator species with their indicator value. 
 
Taxon  Z0  Z1  Z2  P 
QUADRAT 3         
Hymenocoleus libericus (A. Chev. ex Hutch. & Dalz.) 
Robbrecht  100  0  0  0.0010 
Lomariopsis guineensis (Underw.)Alst.  100  0  0  0.0010 
Diospyros mannii Hiern  100  0  0  0.0040 
Psychotria peduncularis var. suaveolens (Hiern) Verdc.  100  0  0  0.0040 
Rinorea sp.  100  0  0  0.0040 
Xylopia aethiopica (Dunal) A.Rich.  100  0  0  0.0040 
Marantochloa leucantha (K. Schum.) Milne ‐ Redh.  100  0  0  0.0060 
Ngengue nguengue   100  0  0  0.0060 
Iodes pierlotii Boutique  100  0  0  0.0070 
Irvingia gabonensis (Aubry‐LeComte ex O'Rorke) Baill.  100  0  0  0.0090 
Mildbraediodendron excelsum Harms  100  0  0  0.0090 
Rothmannia urcelliformis (Hiern) Robyns  100  0  0  0.0100 
Psychotria kirkii var. mucronata (Hiern) Verdc.  100  0  0  0.0110 
Geophila afzelii Hiern  100  0  0  0.0190 
Combretum aculeatum Vent.  100  0  0  0.0230 
Maranthes glabra (Oliv.) Prance  100  0  0  0.0240 
Erythrococca atrovirens (Pax) Prain  100  0  0  0.0320 
Trachyphrynium braunianum (K. Schum.) Bak.  100  0  0  0.0320 
Tiliacora dinklagei Engl.  92  2  6  0.0020 
Neuropeltis pseudovelutina Lejoly & Lisowski  91  9  0  0.0160 
Irvingia grandifolia (Engl.) Engl.  90  10  0  0.0030 
Hippocratea vignei Hoyle  90  10  0  0.0070 
Stemonocoleus micranthus Harms   90  10  0  0.0090 
Triclisia patens Oliv.  89  11  0  0.0120 
Geophila repens (L.) I. M. Johnston  80  9  12  0.0040 
Kalabè 2  74  4  22  0.0090 
Mammea africana Sabine  70  30  0  0.0350 
Drypetes floribunda (Müll.Arg.) Hutch.  64  25  10  0.0090 
Cuviera longiflora Hiern  63  29  8  0.0170 
Entandrophragma utile (Dawe & Sprague) Sprague  57  24  20  0.0080 
Rourea thomsonii (Bak.) Jongkind  55  12  33  0.0280 
Campylospermum elongatum (Oliv.) Van Tiegh.  0  100  0  0.0320 
Neuropeltis acuminata (P. Beauv) Benth.  14  86  0  0.0540 
Hexalobus monopetalus  0  0  100  0.0290 
Unidentified 1   0  0  100  0.0290 
Combretum cinereopetalum Engl. & Diels  0  11  89  0.0380 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Chrysophyllum beguei Aubrév. & Pellegr.  0  16  84  0.0510 
Salacia longipes (Oliv.) N. Hallé  0  16  84  0.0580 
Pachystella brevipes (Baker.) Engl.  0  20  80  0.0560 
Ceiba pentandra (L.) Gaertn.  0  27  73  0.0290 
Illigera pentaphylla Welw.  21  10  69  0.0100 
Petersianthus macrocarpus (P.Beauv.) Liben  14  17  69  0.0020 
Tabernanthe iboga Baill.  16  17  66  0.0020 
Desplatsia subericarpa Bocq.  0  36  64  0.0420 
Macaranga heudelotii Baill.  11  30  59  0.0090 
Heisteria parvifolia Smith  12  31  57  0.0170 
Grewia pubescens P.Beauv.  21  24  56  0.0360 
Motandra senegalensis  30  15  55  0.0140 
Iodes africana Welw. ex Oliv.  18  28  54  0.0070 
Pteleopsis hylodendron Mildbr.  14  36  50  0.0470 
Diospyros zenkeri (Gürke) F.White  24  27  49  0.0490 
Hemandradenia mannii Stapf  32  23  45  0.0180 
QUADRAT 4         
Dalbergia hostilis Benth.  79  21  0  0.0010 
Acacia kamerunensis Gandoger  72  17  11  0.0050 
Belenophora coriacea Hoyle  66  34  0  0.0240 
Geophila obvallata (Schumach.) F. Didr.  58  32  10  0.0020 
Streptogyna crinita P. Beauv.  58  24  18  0.0040 
Aubrevillea kerstingii (Harms) Pellegr.  58  27  15  0.0390 
Hymenocoleus hirsutus (Benth.) Robbrecht  56  29  15  0.0090 
Gouania longipetala Hemsl.  51  32  18  0.0100 
Pleioceras sp.  0  0  100  0.0310 
Aoranthe cladantha (K.Schum.) Somers  0  0  100  0.0350 
Irvingia gabonensis var. excelsa (Mildbr.) Okafor  0  16  84  0.0560 
Napoleona sp.  0  16  84  0.0560 
Morus mesozygia Stapf  22  14  64  0.0050 
Chytranthus atroviolaceus Baker f. ex Hutch. & Dalziel  6  35  59  0.0530 
Salacia staudtiana var. leonensis  20  22  58  0.0330 
Lasiodiscus mannii Hook. f. ex Hemsl.  18  23  58  0.0550 
Neuropeltis acuminata (P. Beauv) Benth.  19  26  55  0.0060 
Celtis adolfi‐friderici Engl.  22  27  51  0.0150 
Rhyncosia sp3  25  31  45  0.0040 
Triclisia dictyophylla Diels  26  32  42  0.0470 
QUADRAT 6         
Mallotus oppositifolius (Geiseler) Müll.Arg.  100  0  0  0.0020 
Streptogyna crinita P. Beauv.  88  12  0  0.0030 
Diplazium sammatii  75  13  12  0.0050 
Palisota alopecurus Pellegr.  73  27  0  0.0020 
Drypetes klainei Pierre ex Pax  58  25  17  0.0590 
Entandrophragma cylindricum (Sprague) Sprague  53  27  19  0.0060 
Geophila obvallata (Schumach.) F. Didr.  50  29  21  0.0250 
Marantochloa leucantha (K. Schum.) Milne ‐ Redh.  45  28  27  0.0180 
Rhinacanthus virens (Nees) Milne ‐ Redh.  45  27  28  0.0300 
Kalabè 1  44  25  32  0.0250 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Thomandersia laurifolia (T.Anderson ex Benth.) Baill.  42  31  27  0.0260 
Lomariopsis guineensis (Underw.)Alst.  0  0  100  0.0050 
Tiliacora dinklagei Engl.  0  11  89  0.0190 
Chlamydocola chlamydantha (K.Schum.) M.Bodard  14  22  64  0.0010 
Pancovia harmsiana Gilg  20  22  58  0.0020 
Turraea vogelii Hook. f. ex Benth.  15  28  56  0.0150 
Guarea thompsonii Sprague & Hutch.  15  29  56  0.0440 
Paullina pinnata L.  14  31  55  0.0490 
Drypetes pellegrinii Leandri  29  23  48  0.0110 
Drypetes iturensis Pax & K.Hoffm.  25  26  48  0.0560 
Manniophyton fulvum Müll. Arg.  26  28  46  0.0020 
Angylocalyx pynaertii De Wild.  27  27  46  0.0480 
Carapa procera DC.  22  33  45  0.0020 
Hypselodelphys scandens Louis & Mullenders  19  35  45  0.0280 
Pancovia laurentii (De Wild.) Gilg ex De Wild.  30  27  43  0.0520 
Penianthus longifolius Miers  28  30  42  0.0050 
Microdesmis puberula Hook.f. ex Planch.  29  32  39  0.0170 
Rourea obliquifolialata Gilg  27  35  39  0.0540 
 
Z0: trail; Z1: trail edge; Z2: forest interior. 
P is the P‐value of the indicator species analysis. Maximal indicator values are in bold. 
